Applicants reserve their rights to file divisional application directed to the cancelled 
subject matter. Claims 23 to 25 have also been amended to clarify the present invention. 
Applicants submit that no new matter has been added via the amendment to the 
specification. Claims 23 to 26 are pending. 

The examiner has pointed out several informalities. Applicants submit that some of 
these informalities have been addressed. Claims 27 and 28 have been cancelled as being 
drawn to a non-elected invention. The specification has been amended to insert the status 
of the present application. While the drawings have been objected to under 37 C.F.R. 
1.84, Applicants will respond to this objection upon allowance of this application. 

Claims 23-26 have been objected to for alleged lack of clarity. Therefore, Claims 
23-25 have been amended to conform with the examiner's suggestion. Therefore, this 
objection should be rendered moot. 

Claims 23-25 have been rejected under 35 U.S.C. § 101 since the claimed invention 
was directed to non-statutory subject matter. In order to obviate the rejection, the claims 
have been amended to recite "An isolated peptide or polypeptide", thereby rendering this 
rejection moot. 

Claims 23-26 have been rejected under 35 U.S.C. § 112, first paragraph, because 
there was no Declaration of availability concerning the microorganisms. Enclosed please 
find an executed Declaration of availability. Therefore, this rejection is rendered moot. 

Claim 23 has been rejected under 35 U.S.C. § 112, first paragraph, allegedly 
because it was not clear to the examiner, from the results of Table 1, which amino acid 
sequence the monoclonal antibody, 64G12, is reacting with. For the following reasons, 
this rejection is respectfully traversed. 

In Example 1 (page 14), the application discloses the construction of a plasmid for 
the expression in E. coli of the extracellular domain (amino acid 27 to 427) of the human 
IFN-R (figure 2). It is clearly specified that this plasmid was introduced in the E. coli 
strain, JM 105. 
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At least on page 16, the construction of another expression vector coding for the 
IFN-R amino acid sequence 1-427, with an additional 5-histidyl residues at the C- 
terminus, is disclosed. This second plasmid was introduced into Cos7 cells. 

Therefore, the E. coli cells mentioned in Table 1 express the IFN-R 27-427 
fragment, whereas the Cos cells in the same table express the IFN-R 1-427 fragment. 

Hence, it is clear from the results shown in Table 1 that the monoclonal antibody, 
64G12, is reacting with both the 27-427 and 1-427 fragments. 

Thus, in view of the above, withdrawal of this rejection is respectfully requested. 

Claims 24 and 25 have been rejected under 35 U.S.C. § 112, first paragraph, 
allegedly because there was no evidence of record that peptides or polypeptides consisting 
of the amino acid sequence 27-229 or 1-229 of SEQ ID No: 1 or 2 would bind specifically 
to the monoclonal antibody, 64G12. Enclosed please find a Declaration under 37 C.F.R. 
§ 1.132, by Michael G. Tovey, where the fact that these peptides or polypeptides bind 
specifically to the monoclonal antibody, 64G12, is illustrated. 

Therefore, in view of the above, withdrawal of this rejection is respectfully 
requested. 

Claims 23-26 have been rejected under 35 U.S.C. § 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains or with which it is nearly connected, to 
make and/or use the invention. However, for the following reasons, this rejection is 
respectfully traversed. 

The instant claims recite "a portion" of a peptide or polypeptide consisting of the 
amino acid sequences 27-427, 27-229 or 1-229 of SEQ ID No: 1 or 2, or an analogue of 
the amino acid sequence 27-427, each binding specifically to the monoclonal antibody, 
64G12. The examiner asserts that the specification "is not enabled for such "a portion" of 
any of the amino acid sequence recited, and for their binding specificity with the 
monoclonal antibody, 64G12." See Office Action mailed September 3, 1999, page 6, last 
sentence. The examiner says that there is no evidence that such "a portion" consisting, for 
example, of two amino acid residues would bind specifically to the monoclonal antibody, 
64G12. 
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It is respectfully submitted that it is obvious to one skilled in the art that a 
polypeptide must be longer than merely two amino acids to be recognized by an antibody. 
Taking into account the fact that the monoclonal antibody, 64G12, is available, Applicants 
respectfully submit that enough specific guidance is provided in the specification and the 
examples to permit a person skilled in the art at the time of the effective filing date of the 
instant application to reproducibly practice the invention as claimed. Indeed, the artisan 
skilled in the art only had to produce a set of overlapping peptides and test their binding to 
64G12, as explained, for example, in the enclosed Declaration. This kind of experiment is 
classically used in the field of the invention, for the mapping of epitopes. It is therefore 
known by the skilled artisan. 

The necessary experiments are merely routine, and thus are not undue 

experimentation, as explained in Ex porte Jackson 217, USPQ 804 (Bd. Pat. App. 1982): 

"The test is not merely quantitative, since a considerable 
amount of experimentation is permissible, if it is merely 
routine, or if the specification in question provides a 
reasonable amount of guidance with respect to the direction in 
which the experimentation should proceed to enable the 
determination of how to practice a desired embodiment of the 
invention claimed ..." 

Therefore, in view of the above, withdrawal of this rejection is respectfully 
requested. 

Claim 26 has been rejected under 35 U.S.C. § 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains or with which it is nearly connected, to make and/or 
use the invention. However, for the following reasons, this rejection is respectfully 
traversed. 

The instant claims recite an "analogue" of a peptide or polypeptide consisting of the 
amino acid sequences 27-427 of SEQ ID No: 1 or 2, which retains the ability to bind 
specifically to the monoclonal antibody, 64G12. The examiner asserts that the 
specification is not enabled for such an "analogue" of the amino acid sequence recited and 
for their binding specificity with the monoclonal antibody, 64G12. The examiner says that 
there is no evidence that such an "analogue" would bind specifically to the monoclonal 
antibody, 64G12. 
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It is respectfully submitted that it is obvious to one skilled in the art that peptides or 
polypeptides such as those claimed in the present application comprise a particular 
epitope(s) that is recognized by the antibody, and that other parts of the molecule can be 
substituted^without changing the binding affinity of said peptides or polypeptides with the 



antibody. Taking into account the fact that the monoclonal antibody, 64G12, is available, 
Applicants respectfully submit that enough specific guidance is provided in the specification 
and the examples to permit a person skilled in the art at the time of the effective filing date 
of the instant application to reproducibly practice the invention as claimed. Indeed, the 
skilled artisan only had to produce the desired mutant and to test its binding to the 
monoclonal antibody, 64G12. 

The necessary experiments are merely routine, and thus are not undue 
experimentation, as explained in above-cited Ex parte Jackson (1982). 

Therefore, in view of the above, withdrawal of this rejection is respectfully 
requested. 

Claims 23-26 have been rejected under 35 U.S.C. § 112, second paragraph, as 
being indefinite for falling to particularly point out and distinctly claim the subject matter 
which Applicants regard as the invention. 

For the following reasons, this rejection is respectfully traversed. 

The peptides or polypeptides claimed in Claims 23-20 are characterized by the two 
following characteristics: 

(1) they are derived from (i.e., identical to, a portion of, or an analogue of) 
the extracellular portion of the IFN-R of SEQ ID NO: 2, 

(2) they specifically bind to monoclonal antibody 64G12. 

A peptide or polypeptide of the invention must have both of these elements. The 
presence of these elements is very simple to test, the first point being checked by 
sequencing and the second point by contacting said peptide or polypeptide with said 
monoclonal antibody, 64G12, and evaluating their binding. 

Therefore, it is respectfully submitted that the scope of Claims 23-26 is clear 
enough to a person skilled in the art, and withdrawal of this rejection is hence requested. 

Applicants wish to note that the examiner has not indicated his consideration of the 
prior art references submitted on August 2, 1999. Applicants request that examiner return 
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an appropriately initialed 1449 form. A copy of the submitted 1449 form is enclosed, 
along with a copy of the acknowledged receipt. 

Applicants soon will forward copies the submitted declarations to replace the 
facsimile versions enclosed herein. 

In view of the foregoing amendments and remarks it is believed that the application 
now is in condition for allowance. A favorable disposition of the application therefore is 
solicited. The examiner also is invited to contact the undersigned if there are any questions 
or if the examiner believes that further discussion will advance prosecution. 



Date 





Registration No. 28,665 



FOLEY & LARDNER 
3000 K Street, N.W., Suite 500 
Washington, D.C. 20007-5109 
(202) 672-5300 
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I, Michael O, TOVEY, do hereby dectere and state the reffowlng ; 

1 ' ftgl 1 *?** f^Iwtf « $&*cfcl BaefieTerof Sconces fn Microbiology In 1969 and a Ph.D. 
An MtorobJolosy fn 1972 from the UriwrsRy of London, I em currently Director of the 
Leiwateiy ofVI^Oneotegy (UPR CNRS 8046} fn VOTejmr, France. I em or heve been e 
mefnoer of me Editorial Boards of aevera! reviews including the Journal of Interferon 
Rewnsh, Oncology Reports, and Cellular Pharrrwoorogy, f am also a member of the 
Scientific Boards of ^several organisations, particularly frt .tha field* of Oncology and 
jmrnunogenettej. Enofeeed, pfeaee And e copy of my curriculum vflee, which cfewfy 
indwatee my expenlse In the fields of Oncology and fmmunogenetfes. 

Z. I em one of the inventors of the ebove^eaptfened petertt application and therefore I em 
yery ftmffier wtth the euojeet ep&Scatfon. f heve read and understood the latest Offlofal 
f£SE?,!tt?**l "!* Jif ' PWw * T^ww* Office on September 3, 1B99. ji ferny 
-lEES^r"* *"* aafTns 24 and 25 were rejected under 35 U.S.C. s m, first 
SSKSUH J 1 Mj *w*>n»ty enabled. In rendering tfile rejection, ft appear* that 
ZLSSI^J^L ^ 110 J* of record that peptides or polypeptides 
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3. in orter to address (he issue of enablement concemfng in* sutyect-metter, of Claims 24 
and 26, the following experiments, were conducted under my euperv sion. A brief 
emanation of why tfiese expertmente were conducted and the results of those 
experiments are set forth below : 

Jnferfbns (IFNs) In common with other oytownies activate Janus tyrosine 
tetent STAT transcription facto* upon binding to their cell surface reeepW 
owe to e receptor composed of two trn n s m em bra ne polypeptides, rPNARl r 
which belong to the data II cytotfn» receptor family that also include 
reeepfans for IFN-y, lnterieuJdn-10 and coagulation protease factor VII CRes 
extracellular domain of the Type » 1FW receptor chain IFNARI, Nee four fibh 
syb-domalrrs. Human IFWAR1 has fnfrmsfc t*e** eflWiy for Type I IFNs 
eeserrtfeJ rola \n tnmsmemtrane signaling, formation of a Waft affinity 00m 
and the meduleffen ef flgand speclffclty. 

4. Reactivity of the 84612 mAb against various bovine/human fFNARf ehl meres 

!l l 2? B 1i FNART te a 00,1 surface glycoprotein, composed of e rarge extraocular recfon 
(467 amfnoacfdet, a single transmembrane domain (21 amine adds) and a cytoplasmic 
domain (100 amino adds). The extracellular region le divided into 4 eubdemafne' 
separated by conserved di- or trfr-proflne motifs denoted 6D1 to SD4. Although 68% of 
the ammo add? are conserved between bovine end human IFNAfti, the B4012 mAb 
— S? 9 ?^ recognize bovine IFNAR1. Bcvlnernuman IRVAR1 chimeras, produced fn 
traneJeniJy transfected COS cefJs, have proved to be e useful tool for mapping different 
mAb* agefns IFNAR1 subdomelns (GeWmsn el ef„ 1993, 37: 13003-13010), Thus, the 
call aurface reactivity of fluorescent lebeUod 64612 mAb wee essayed by fWvr cytometry 
against & different bovine/human chimeras eneempassfng the 4 eiibdemslne (SDf to 
8D4, see Table 1), The result* of these experiment* clearly show, thai the presence of 
the; human SD1 (residues 28-123) eutaorrcrin, fs an absolute requirement for me binding 
of the WG12 mAb to me hybrid chimeras. 



HHHH 




09BB 




■ 


HBHH 


* 


MB 




* 


HHBH 




9BHB. 




r 


HHHB 




BBBH 




e> 


HBBB 


> 


BHHW 







Tabfe 1: R«actrvrty of the $4813 mAb against yerfou* bovine/human IFNAPJ 
chimera* expressed transiently at high levels In COB oefia. 



The chimeras (H for human and B for bovfne), represent trie 4 extraceJiufer eu 
P£H). .stertlrfl at the amlnd terminus (SOU residues 28-123, SD2: residues 
SWr rsflduas 233-335, SCH: residues 333-43S) ^ 
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PJGURE 1. Binding of antMFNAfti mAb (64612) to overlapping peptides coated* 
platee, The monoclonal antibody 64012 mAb was scanned In SLfSA with a set or 
everfappfner blotlnylafed 20 merpeptfdee, each offset by four reelduee, spanning the SD1, 
and 8P2 auWomalns (residues 23-237, Table 1 ) of the human fFNABI molecule-. Paptfdaa 
^PJSEtt** m 1 te 46 %tatfn% from l»w N-termlni». HIstogr&rrw represent the binding 
or 94312 for aaeh floated peptfda and the continuous line, the binding of an irrelevant 
mousa . Tha date presented are tha average of two Independent experiments. Values 
ere me means of dupfr&tte detormlnatfone. 
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WO 1Z 17Mb 

A^B fr* ,5 ^SiKiS? 1 ^ £5 rence Ttaraesng with the WW mAb, revealed a common '• : 
eeovenee (NFSSIKLNVYE). mapping teraeldues 8W8 of me IFNAR1 8D1 domain. In 
order to determine the smallest peptide required for antibody binding, and the relative 
|mpprterte9 of each coneffiuent amino add Im/ofved *rr binding, e series of 20 chimeric 
WBWated peptldee worn ayntheefeed In which a single reefdue only was medifled or 
d*ira from one peptide to another. The fbffowfng conclusions can be drawn from data 
presented in Tab& a arid Figure 4»tePts relative Importance In anybody binding of 
eaeh Individual residue of tho sequence: 

S^ljwlna wftJr, the foil eequehce (NFSSLKUWYE), the delation of either the amino* 
tormina N or thecwrboxyf termfnaJ P hat ffitle of.no effect on antibody binding. The 
fu^rtfatetiorw from the amino terminus of F decreases spetfflc bJndma by«boutffQ% t 
while the oombined deletion of F and S further dacreaaea Mndrng. Any further deletion . 
from we embie termfnus rowere Wndfng to approxitaetely background levels. From the 
f*'5 wy L t<mT,rnu$, > < ^* dafeeon of the r reduces antibody binding to near background 
ft,rtner frwn and are equivalent to the tyrosine deration and. 

££?^' unlnforrraPve^Tftus, the minimum full-binding peptide [a the 9-mtr, . , 

ESkSf^J^l^S.? 9 " 0 ^ ^ sequence, the MndmgTjf ©4012 te aflghtjy * 
sensitive to the substitution of atysbie (but not alanine) at the eeoond serf no, and la 
mora eenefflve to eTanfne and glycine at the first leuefne. However, the K or eeoond U 
appaar enseal for antibody binding, since {heir eubrtTtutton by aianlna or glyetne 
decrease* antibody binding to background levels, thus, positions throughout the 
rtohapeptfde have varying effects on binding to ©4G12. 

7. Asea eoiwfualon, the above results dearly 'demonstrate mat peptides or polypeptides 
ooneWfng of the amino acid sequences T'229 or 27-229 of SEQ ID NO: 1 or 2 
epeeffiaafly bind to the monoclone! antibody, 84612. 

8 1 ftffl** tf9C ! an8 tfwt a|l etatementa made herein of my knowledge are true and Jthat afl 

etateroohfe made on Hormaftan and befief are believed to be true; end further mat ftese ! 
etetemeni* were made wtth me knovvredgo that wififuf tatee statements and the lite so 
made aie^pwriahabje by flna and frnpneemnent, or both untfar section 100T cfTFffe 18 of 
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Early effect of toterfwwx on mouse leukemia cell* cultivated in a cheroostat. 
Proc. Kail. Acad. ScL USA, 72 : 2265-2269, 1975. 

S " ^m^^^^l LSS£ 1 «SS£t initiated after onset of multiplication of vesicular 
storonnn$ virus In the brain* of mice. 
J. gen. Virol.. 27 : 222r233, 1975- 

9. Grosser I., JjgBsyJ&Q,, Maury C and Chouroulinkov L 
Lethality of interferon preparations for new-bom mice. 
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Activation of latent Epjtain-Bacr vims by antibody to Daman IgM. 
Nature, 276 : 270-272, 1978. 

28. Grosser I., Tovey M.Q.. Maury C. and Bacdp M-T. . 

Role of interferon in the pathogenesis of herpes sLrnpiex virus disease m mice 
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Antitumor effect of combined interferon end hyperthermia in mice. 
pre*. Soc Exp. Biol. Med., 169 : 413-415, 1982. 

A^enic^nelatlona between components of C243 and L cell interferons. 
Antiviral Res., 2 : 155-159, 1982. 

4? ' Kea ^^V^&^^!^^ of cdlular stumer effector n^hanism* by 
Esb^rST** : 1468-1472, 1982. 

50. Tovft y Gresser I.. Roccette-Egly C, Ocgon-Low^Cvymarlio J.. Baodu M-T., Mawy C. 
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ABSTRACT 
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INTRODUCTION 

Thb QtTBRFBROHS QFN) ue mrt&vficdond cytokine* tec 
ccnupibe jAucelu* of Efaro wrti^eoJc cTt« cy f p. and 7* 
Tbc ct tptcjrfeioo$ «to ooooood, fty m'mri '/botf ly of 14 ftif>ctrani0 
a gsnas end * ils^e ftmctkmtl goqe^^ 9 T1*e Mt 
fnttjfcrohi fl^t ciicodtd tiy diogte oupy £6itts« XttoftjcCtafltft^Atif 
tolr chanctcrtotic bfelogfe octions. wWcb Instate to eMb- 
Sibnwot of <w oarMml mo, Irthfltotoa of cell pro&fevfcm, 
iod otottteitaf of th© bnrnuno lyMsnif by Wfidioi to bigtt» 

tDterfisroiMO* tbo 990II06 typo I iotorferoaip itoso 11 coobbob 
nsccpton JotcrfcipjfKy binds to 4 {goto dhHoct cell re tftoc fv 
ccptor,**^ Tbe «t»m of fee btotopfed activity Of DFN-* 
poses to bo pfOpordondJ to to ouuibcf of typo I iwpiun, bf 
indicated by the rassifivtty of tomaa fflplcid mwobtets ocm- 
ttirtiif co>^ ww^flyflttotoopteioif du^j u t oB ut fle lly wtdchecrte 
tfttgB3B0Of)tlHicodo (brcteluuuui bflQcfteoiM itonnoc»^^Tho 
tihnetedstic cpntes spedS% ofOie imedboui Cs tiso deca^ 



mkxidftttetev^aftocsBsofte 

inlni^s/ou-oi to to lOOcpKff is followed by tbo fonnfttiflA oJt Alt 
sodvntod hl|b^SiAy IPN-ioc«ptor wmiplcxr whft* *f » pto- 
v^ofadtD for (be submjiwt dewloptscftt of botb tbo uti viral 
««d tn^pyoQfexafivo *edou of fBttrteofM*^" 10 Bioting of 
tradtovwa 10 to receptor to been itarwn to remit In to 
«otivsdo& of tbo mnbtiiwrto tsmaripdon ftc&r M$Qp$ f its 
tffmUocmtcto to the jmdn» r Bad mtvpttoo of dun galtM tfatf 
comn aa fnierteost mpoosiv^ tiramst fat dioir 5'-onwni- 
to4r«tte» r^thigtofo mtM&rms^ 
Woto^itj mk»b of tbe intrtb«in.t' , «*) 

A '"^Jy fffiiy^^t!* of tbo ^vtp** 1 cypv I totnfason-fvoojwx 
CTwnpfax wu rwuiily cloned,®^ o owwttettfeto* gjycopro* 

dnntptcctad by two ttodem 200 mloo vcid dOfftaftw f esch 
eerutttfngaf pwo wMomatas of oqa«a ft&EO* Tbepredkferf fokl- 
fngaf each of tbo tOOimlno actd robriowitlni boondsiBat 
ttofbnnBtloD of tbo jbvcd 0 strvods (SI— 7) of to fannT^POjWw 
uQn cooeJtot donsdii, ffT - w Tbo aw of XPN-a/pRfr mice in 



l^oatnrr of VtndOtalcqr/. CMOS, OWH Vfltejalf, Ftmcfl, 
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which ihe gene encoding tbto pntein bt» bcett Inactivated by 
temtafogouinoorabinnilm 

important rote in raedinSas its *n{|yJroX tcttoo of (to cyp« I 
iBfleffcwns.^ ft is becoming dear however, dm infc pnxgn 
cqtist&utes oro of 1 ounpber of procehm o&oebced wfth die 
ha&m) type 1 f merfetoortecftptor o unqd ex/*** 1 * 

TI» ftody of the tFNTOepcorcompIe* bps heretofore been, 
anted by mc avaJtebflijy of rofHdwtf quantities of purified 
foncdonil msepwr. The avsrflabjlity of recombinant aolubte 
receptor, as wefl at two nmodtanal andbodJc* (hatteoognfeis 
different damaJna 9f hurimtj^e I iminftwo receptor prtn 
tela, trw allowed as to ftdeoeffy 9 regkm from amino dclte 23 to 
229 «i«airtinf tfc epitope* recognlxed by tf»e two sntMFN 
receptor vidbodtM «nd cbitaJnlng* dprorto involved io Ugutd 

bfad&Qf * 



MATEHZAIS AMD METHODS 
ChmicaU ancf reogzm 

ATrtagwDr for sodium dodeeyl iuirttc^ytcfytemide gel 
ete*roph*wU (SDS-PAOE) ww pureftnsed from BloKed 
tSoum Richmond, CA). Koaendlsri pefOKldwo^gngtiga^ 
rtieep «aeimotff& 1*0 end enhanced chemUutttMseence kla 
<SCt) wen purchased tan Aetemtaim (Little CheVfot, UK); 
Dtaltesecciniiridyl nneuitf end iodobeeda wen purchased 

Human recombinant ImefteotHt, wv 4 gift from Dr. M. 
AuntevUrif (Btcgen* Zirfch, SwUx*eUrdi f and imerfewnvti, 
wn a fjfl (torn Dr. M>. Oiflttcr (Cft»-OeJgy, Swloertend). 
They were todfeaied as described"* to n specific oatoty of 
3 x 10* end L2 x U^cpm/proof, re sp ect ive ly. 



CM Urn 

DiudL * hwwm BurWs Jytophora-derfved cell llne**>; 
Ly28, e human lymphoblwtcid cell toe" 4 *; And Media Darby 
bovfcoo fcMner eclte (MDBJC) wcrc maintained In RPMI 1040 
medium (CD3C0, Grand Island, NY) cupptemented with 10% 
Hent-iimtlwtsd fetnl c*Jf unym (PCS, or 15* PCS to XHttdl 
ctH$>, 2 mM L-fftoemtne, 100 U/knl of pcalcfllfru «nd 100 
ttgftnt of Sttcptcmyeio, 



lojic ectivftte of My of the toman type I Interferons tested 
oven though both entibodk* exhibit efenfler affinidei ft* the 
towm IFN-o receptor QsD of 3-5 «M). Tbe prepmtion «nd 
cbarwerttttion of these Mtfboto have been described po*fi- 



SDS-fAGE and immwMbteatng 

roS-PAOB wm p e tftniii e d ftceotdtRg » Leemmfi. <a#) AAcr 
hloccnig of separated ptoteiu oeco ft pefyvtnytdUhtorfde 
(PVDF) Millipofe encmbreoe, die mzmbrvixcswm Bimreadio 
« mM Trft, pK ?*«. 0.14 M Nod. end 045% Twecn 30 
Cres-T) conlaEoli^g 3% bortoe serum elbnnln ftwetoo V 
(Stgnn) wd wtthid ttaws fim with tBS-T. tamuaoUoti 
wece pcrfaHKd ey teeutafag membmw» tor t 
(ei^eMun wtth TBS-T oonwlronf I p«M or nfSnly^puHfled 
MAb Tbe fttenbiBitefl won (hen weftgd dnee.tbnev 

wtti TBSTmd fiatber ineubmed wbh bomrtdlih peciuMeto- 
onrJufftM fheep «imovie If (I ^0,000 dUrion) fix* 43 mlP" 
mw. After & tather five washes wil& TBS-Tf tf» beiide were 
vfiRisJlzed by ECL eeoordiag to the mwrfSsetorer^ fpedAair 



fmmunoprtdptoation cf ktb*led oeit swfict proteins 
with monecfawt antibodies . 

PwdicdU<3 K 10^ were icrftce totted wttft w t croig 
-the lodobeed inctbpd eccordlog (6 die intinrfhefunf'A Enstroc* 
Hqib» After bbeTiog, the eetle wpre washed with ^toepbme- 
feufl^MtaeCPB?) end lyned for 30 mimics at CPC w|rh 50 
mM TWf. pH S t 05% Triton XO00, 240 hjM NaCf. 10* 
glycerol, end 0.1 mM EDTA (eiMene dtoMne eeracctk 
tchf) coonlolng I mM phenyl wsthft stUfonyt fhiertdCr eproc^* 
nio< 10 v^nt* leupeptte f tnd peptttto, 2 ^mL Lyff%ees were 
incubated for 2 b ft 4*C wiifa & tnixture of effkd^wifled 
mpffBcend rabftit IgO (20 u>g eechX fbDowed by tRe eddfcioo of 
pcoceln O-Sephvow «50 mJ) for 4 h tt 4 a C. After oenfnftiga- 
don r Use supemacam were iocub&ted omrugtit with the enri- 
bodies Indtarted (15 end diect l acab a ie d w((h pmosbi 
G-5cp*»rose (W for 4 h At 4*C After Rve wa^m the 
were subjected to 10% &DS-PAGE under reducing 
eondftions. Dried gdi were eiipooed io "c^ragf fHfD to detect 
k&dled ptot^ru* 



Monpclgml antibodies 

The monoelonel entlbodtes end 34FI0 m moose 

JgOf emfbodies raised again^c recombinant jhou^iu eorre* 

wwed ti reaSdue d27ju« before the wnimemtame domole 
eod «qpre$eed Id COS eeHt end B, cett, mpective^. The 
d40U antibody b n eeutrtflth^ 
bMng of Qttfiofc&eied TecojoWnam hemen a tmnftwu i to 
gpeciSe Wndlog sites on the suttee of human cells and the 
antrrtei sad aotjpnrfifcnttive m^aw of chc typcf teerferatt. 
THe 34PI0 antibody doea not iah£blt either ihe bSndins or Uo* 



Affinity cronMnktng cf ( m fJ(nctKferon<L 2 to 
its receptors 

Daedt cells (tJ x ((f) m 12 ml RPMi 1^40 end lOfbPC^ 
wminctst^sed wbfe 2600 Dfod (Q.3 cM> of ('^fmesteon-esg 
fcr 2 b at 4°C The cells were washed duee dmea in PBS* 
tenvpeoded to 12 ml PBS end I raM Mjdj, cmaa-IMeed with 
0.9 oiM dtauHofluodclarfdyl cmretc (Pierce) for 15 jnhuitea «t 
0^C, indly8edfitae(»cntrstZonof0.75 k ^celts/ml In (he 
atune Ttiten JyiJt buflbr ee before. 

Imm anqpteCipio^nwi^ 
fluted ei demilbod eerflf r» 
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F*G> I. Western tawmmoWot snafrftfe of the I 

Ly» telle/ tone 2; MDBK erfta, tone 3, we prepaid a 
Ascribed in Msxerftf* end Me^^ dwjnirified 
glycoprotein (0 J w*) pre«u to ttw rapcnata* * CHO cell* 
tttfttfetted widl a cPNA wooding tha axoioBlhitor domain 
of ifes human lfftvtao»-a rtee^jp«di> k S»n5^we«clct> 
tmdmeted ooder tefeeii* croWiona OA 10ft SDS-poiy- 
Krylnlde g»U and cJiwtrcwutifctmJ onto tittctitalra 
membranes (AaetfiteuhJ. SjwdHc antigens » «40« MAto 
(X ufl/mQ wert decocted by eahensed dttTmtixmfeesccttw 
(BO* 



Wettrrn Mot anatystt of the reactivity betwtm MAb 
(64QJ2) and lh$ fiattv* Interferon** receptor 

pfusmft mcmbrnm firos the fmmaaBuikltCi lymphoma cell 
line XtauU* to taam ^tviotovin^&n^^ 
bknof * cell line Ly38, or the Media D*f*y bovine fadaey t*U 
Use MDBK, 011 and *rtohlo terfewn-a'p iwejrter an*- 
W under ftit^cood^ 10* SDJ-PAGff 1 * wrf 
dbctroblotted to PVDF. Ai ihowo to Fig. i.taoMAb 64012 
wgf found to ipeogefee a 305 WD fcadgea a» the mfwe of 
otUe 0«ne J) aad a U5 *D *a&gm m tf» mfece of LfiM 
(tae 2). A 105 kD emigen wu iKo detected In extntfi of 
E&ttaa nsesnbCMeK ftom bodt (be human amniotic oett Hee 
WISH and Aw Tiuroan proinoawytk cell lino TJ937 (data mat 
»ta»vn)» Ttte antibody did noi nut wttb plrom* nwmhnaoa 
ftoro r«emiofwMD3K cells (tone 5). 



30- 




W©. * The 64GJ2 end MPlO MAbs wwrpitoe d ► 
antigen of 105 wtUOJcD, mpcetivdl^ An&tfter o^tari of 
7$mtaaUoi*cDjid^&YbothMAjbi. fadtaadd <*lto 
mm tyred and precipitated iriu i 5 « of d* 
Pted«rtfw*crepcrifan^ 

trophoiww *m onto fedroiag conditions on J0* SDS- 
pofjwymnldi s*Js. 5*r>tod motecto wrighi pwafe 
m air shown OA die left. 



Tbc wtihnorffefOrt«a reocpw MAb also tawd to i 
niw » 75 W> j^coptoteiii prwent m the jmpematau <tf CKO 
O^lnen binatBTOYwy) c^J# matfocted ^rtlfa • «OMA eaood. 

teoirtritoeUMlaritofiidn ftuertsmn-a receptor 

pn*t(a0*i»4). Anthetmnd* detected ^ die MAb «WW»f 

Ci^ity detected wfato kndovefit smfbodtes wnc oted « 

OOMTOto* 

Receptor proteins defected by immunopreclpfrmton cf 
sHrjbc&iodiiiattd cetle 

To ihciw^Otsf^tt^rf^ 64G12 and 34^10 tm> 
borffe* to duumerice tho «otigra rccojdjccd fc^ 
*mttmdtos. Dss<fl colli wwo iwfece (abated wilh C* 5 IJiodiftC 
ttttag fodobwdi ePcocdTey to ifac mmwftgtOT^i Cnawctfeo a. 
After io^iwiioft, «db wo Jywd and the hnsmaepwdptew 
obtained whh both enftbodtM we analynd by ^S^PAaB 
onder reducing ooftdiltoit* (Pig* 2)» Tbe nosogtoool *mftoty 
^0|m^tmdftllOJcDba&d(lBR0 t),i«tdthe64012MAb 
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I 2 spa** oi chat of (he natural reoaptor together with tim of 

r w flimCTfcnm<Kx (20 feO>. MA antibodi* were tteabfe to 
pme^tec five I^IJlntetfewo^, deraeo*fc*tiBgch»tthey rec- 
ofletoro epitope©* the interferon-* <ecepwbvt oot aetata- 
feron protein. Bctfx MAba were capable of Cteogrtting fee 
httofetwHx receptor on Duidi oaU* whact analyzed by Bow 
eytewoy.* 3 * CWeu thai MAb MOl2 fa capable of loMbit- 
200— *Q£Chebfeid!ttg of toth interferon 

cefls; these malts suggest Out Oris monoalmwl antibody mo*- 
n\im * legion of the entry* intarffefoo fecepter involved ia 
Ogvd bfnfttng, which twM eiqriato why Imrftraivtt* and 
MAb640tt «w*oftipmlftte biihcirwtloa Wocnip&ajifatiwt 
97— * mfriociojtfd antibody is able to mgypitee ftomtemdte- 

*'- v gate » which tabatod fatwfbwm bindt to otruMfnUnaexpert- 

tacnts. stMssty tyBe&&*& itedieglyeeprberitadsisetedbyBie 
, CMIZNfAbtohidttadMUwvf^MtK^ 



140 



46— 



*0— ^ 

S * 



nOi 3t '"{-TOtae was affinity eme-Neted wfcb disvifo- 
•ooclrinddyl to the Cdi eurftee receptee of Daudi 

cell*. The lyases were immunoprBcfpitated with eeuzniiahv 
en«FN raptor MAb 64C! 2 <Ie*e ij ormmciilnrffccit!* eod- 
H=N receptor MAb 34FIO (ten* 2) and objected Co lOfc 
PACE under ttducfog condirfons, SDadatd mofeatbr weighi 
protein rata* are sbown on the feft. 



peedpftared * 105 fcD bond (tare 2), die apparent mofecutor 
weigms of which correspond exactly to (hose determined by 
w*sttm Wotting (■» Fig. I), A<v *ddWomU w**k 76 kD hood 
ww deemed by both atttibodie* upon Imimiflopteclpitatien of 
■urfdee Jodtoated cells but not by western blotting (Fig. l}ocby 
tamneopreetpitatlofi of wost-Iinkcd [ tw nimcrr^iwv^«p- 
eor coropkww (Fig. 3). 

Pjfitpltatton of cross-linked 
r^IJimttfnvMt^-rteqtfor complexes by Mfibs 
directed against an inxerfertut-a. receptor ptotot* 

f 18 ^a(eifow-a 2 ~ccrBptor complexes from f?audi cetfe 
<*ev immunoprecipUated with Ow aeotralizlAg MAb 64G12 
Owe I) or the mmnsnlfeing MAb 34FI0 (lane 3). Prctotn 
Wqphweee w«t eddod to recover Ixmznmo^icfptovl eom- 
pfcw, wkjyfti* (H^ 3? tfjows ctariy thtf (be 

MAb 64G12 (txoe 1) ctutat bind to the tnttve tcc e pm when 
iin«OTB^UaJre*dyboandtothe»o^^ 
(to oorm^mtt&efnir MAh 34F10 U oaed; si labeled intsdMn. 
«p^r eompta wUh • motility OTrropowfii^to 140kD ww 
ccadfly detected (toe 2). 'Hie eppmm roottoa!«r raw cmp- 



Id. thU tofdy we have Identffiad a 109 kD (at 5 kD> inrigen 
from the plume nwmbnmc* of both Daudl oelfat and LyS9 eef b 
lhat ia ipeelfleatty reeofmsed by two dlffmnt xmmehml an- 
tibodfes rnted ogoi mt * mcombioant ptotefa cotwpondtoy to 
the extor«UuUr donwht of W of the pctteha that ooeatirute 
the type t iaftift ran wceptor. Th$ flight dircmtce to raottUty 
i»acvpd bot»cai the proa** detected on P*wdioeai(i05fcD) 
ind L}?28 cellfi (1 15 Kp) U probacy a wuit of differences in 
poUDrngyUttooal mo WKntt ota of the IFN rtceptof to the two 
oeJL Him. U has been mown 0tviOttSly a9, Oat the primary 
«twenttt of the protein deceo ed by the MAb is the tame 
tabotH LySf andDwdi cells. Thia led at to cowhide that the 
difference* seee by beseem Uotdqg me probably cai&ed by 
d iffetewc* hi the glycowfafan pattern of these protehn, 
already shown rbrCD45. te £ti«ddltioa f it should be ooosd Oat 
tho ont^ae dwetad on two other toman cdf tinea (date oot 
ehown) ia atnlior lit $ fee to that defeated on Died* odla (105 
&P) T aed the higher appww molecular weight obeeryod oo 
Ly28e^inoe id an eaoapdon emofig the eeU Umse tested. 

the 64013 MAb unable to Remote ae e^tope on hetet^ 
ologooa kwJee MDBK ceOa, whidu ahho«^ttoey Wed human 
IFN^t, possess a qette dteOQCt Jffletfmxt receptor that nevet* 
thelatahdonga totfiesame teilly ofqrtoJclttftiecworaffifr l f 
lane J). FbrthetmoRs, the 64GI2 MAb doee not leoogetae an 
epitope op mouse cell& (data not shown), which do oot bind 
hum*** ifttetffenm and pome* ae Imerfemn eeoepw with vtiy 
Uttfo ecqxxcooe homoYogy wiih Che human type I XFN reeep- 
tor/ Wte># rho hovbe wwptor, however* remans ito ebU- 
ity bo Mud labeled tbHowing 6DS-PAOE and ttwisfiyio 
an ImnMoa PVD3P memhraae when etdSkyrtcyl rtdodeg 
ogmta and hea^ag «xa omitted to camplo ptepantte^^^Qn 
0^c^haw%ihe«0l2MAbpt?piiad^^tto 
lardaoWnofthe defied IFN-ot/p toeepter prateht prodneed hv 
OGS arik t °*> nopgebeaa the exmceOuto nrgfoa (75 kO) of the 
IF^^p receptor aocxtted by CHO eeiu tmsfteg* wtA the 
extraeeihtfardoniateof the type r 1FN receptor (Fig. I, l«e 4). 
TottetemiSne whether the two MAfe dre aUe to recognize die 
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Mve wtdgeo from ^ aB I*lftboted ocJlSr we biuiuiiiujxuuijjifCGBd 
Itfbetod prabi liter «ntoe iodfrrio* of Doudi crib. Both 
ooaociocti entibodtce *4<3I2 start 34M0 wcitdteioiitwjuito- 
pcedpttwe cttegftfepmteiiiof 105 (* 5^0). Itfibotdd be noted 
that ifelfl motecalarmaaa to triflgfoamaoiwiibtharcbicived by 
linuuewlifogrtqg (Fig. t)» 

ColamonScJ et eL*"* 4 ** ham describe* emMFltat receptor 
norwUHtelcnrtSbodtettatt^ 130. 
sod 2X0 kD) in extracts of (nirt^labekdalU^ to wwrtom 
Urn. at wtfl «t after cww-UnWag oftodta»d JW** totfee 
peS curftee. *tbe UO fcD proeeiii described by DrfamortcJ eteL 
(termed the a enban&Q U tfmtt?r £n ijtos to ite anger pnxesa 
detected by both fho $4012 ood S4F10 mtib0die$» Ftathee 
wqwrimwtfti jop aec&pery, feowever* to fleui uWWtfP **teter 
some pnrtoio In cdtfftteo to tfao fo^|v 
ini^ce (109 *&) detected, fdu>tfcer «o*k, 16 WD tend (F3|> 2) 
w* frfso rp ccg i ii gpd tjpccffiwJly by bath MAb* We do sot 
know, bo^wtf* Whether tfaU beod is ec intecfbreit binding 
peoSefs, Iftft jnwoce of suds * bvidreifesfeqyeetfavaf the 
mpHmrwn of 011 soosseovy pvoodo for a ftntsdooel teorfsran 
geoepter lyitea/ ' Wovlck « wcttrty desert** 

«n «Wij*awl JFN binding pre^ttmeppemtabepoztof ft* 
bvnuet type! fffcf eecoploroornpleit. to eddftfoo to defonolontB 
the identity of (tf*76 tf> estigen, we ewcinrefltfy&iweatgndng 
tbtqixct&m of **y fh* 76 KD bend n« detected by Bgand 

two mnodleBfti MAbf 6*010 tud 34FIO. The sngbt Off** 
tu&cft observed io ehe eafgntion. of the psotttn* drt ccte d by the 
two «ntlb0dlM (Fig. 2) could bo releied to Sttsnact* in fee 
eptopsweogntadby the wwdbodte, The34FlO*n6body 
«q* rated egefnst non gfroq eylited, Escherichia ttff-dodved, 
tolobfo f PFT«a icceptu r pruteia £3kd ooifld ttww&n» recognize An 
cpttopeoeerftggyooeytoiieft |todiiti»wrt*^»y»#yeo^««, 
Tht atfbQdy 64012 re&ed efijetet gtyoosylittd, COS 
ceC-dcriwJ , aluble JFN-a receptor and amy cBrropaimfy rec- 
0£f)&94 Ami li ttniUMiyt gcj^ rttTO s mitt^ yly4AS[ylitted fonn o£lbe 
(eoepiar. It ii of confident)* Irnmti tta ldbaM IFK anm- 
Jlofard to (b9 oeU $mtbce iwepwr da OeodB cctfo could to 
icnmuiiO|U ocip^tcted wta the ooimevtnd&dog MAb 3<FtO bm 
not wfdk fttiRMliiioff M^b 64012* The fmorfferoiwwejror 
complex of 140 kD tfus w«« fdexiiified ij to ^ood aywu tct 
wife ibe jnoMS^ jf e augar cros^fUsloBd oonpkx dcuSbod 
piwtaiily,***- 4 * Tho&cl tfe**o loiotfbren^wsopiwr a»upto 
i» imnmciwe&ptsaied wich tbe n^tfntfttmg MAb d4C 12 fnAi^ 
cm *ai thrliinwJ flFW) end fl» «n»ipidi«(MAb6401^TO 
cosipc^csforecommoii ^^oacitee^m^ttlRrdom^ of thte 
iqIoiAulw ^dti^pcof bii)difi^ pntttdo* 0Ofb ofidgeoe dom Djnidi 
Of Ly28 ceUserwIFN^a biodhm pfottirc 0»y enrtd be spcdT- 
fcatly eroee-Qskod by 1 "MFN-a, and dm ummapstffl ottod 
witfi die nonneiitnili«iflg MAb 34F10 bat aot «idi to anea^o- 
ai^jjcvRnai^ MAb d4G12- Tbtt^>rh«vt t^o«a by dune 
f j^iw m (bn a coropoxwat of Upotf brrtdlng «tte of die 
hvnftn tottrfbtCMt nmpm b looidizod « least party witfafti 
te Am &dfcf the mdeende (emimr m:!ds 23~229)» d et er min e d 
by tb^ ebUIty of ih^ MAbs to gecog ntef leoocubmxis pco<oin& 
uuic$)ioiidUm to onoostod ficsgtocnts of fho cjcwcelhite? do 
tinifv of the IFN receptor pnMoin (P. MitfTiiw rod I. Flcroor 
vqnblbbed roeuIt6> v Work h to firugiuu onus ctri^ppjfig 
0ynfh6f|e pepddee » oaltoetQ jMjor&ept&dwpo&ioEaofibe 



eplrepet reoogntod by both eiitlbofie^ Tho region leco^ofased 
by bodi nmodonat endbodta oorreqpoitdt co *e fim of die 
two repeated dooudas* wUeh er<e honwHiggds to dw tyj* S 
ffl terf cro o iu^hu, 0 *"**^**" The remit* of oar (npevunena, 
however, do not to cfthydf > the possibility ttat dto lOomibrBoo* 
psvj&ntl (sqcockO domrfo it no.c brraivttdbllfntdbSsdbts- 
fn ooocltB!loii t Inihbr nody wv bevo Mroeetetf (by ito nee of 

dee oa the extiwHotar doemdn of txaafauiHiJB rnepior 
proiebi« Pciennlogdoo of dto preche c r|mlrwtf ofi of dds Kflnd 
biodini domoto, however, mmt owidt ayertfhxedor» of thfc 
purtned colobfe S&tBteoo btedIr^prgttt«.*Joceoroonjptexed 
wttb I nteifer ooy vd svbK^piei^ X'l'^y di£&nton na(Be(» 
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